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«OnTuMmi3aris TpaeKTopii pyXy KOCMIYHHX 00 €KTIB B arMocdepi 3emii 3a
TEIJIOBUM YHHHHKOM),
NPE/ICTABJICHY Ha 3/100yTTsI HAyKOBOI'O CTYIEeHs JOKTopa diocodii
3a cieuianbHicTIO 113 TlpukiagHa Maremaruka,
raiy3i 3HaHb 11 Maremaruka Ta craTHCTHKA

AKTyaJbHicTh poboTH. [1IBH/IKE 3pOCTaHHS KIJILKOCTI KOCMIYHUX 00'€KTIB HA
opOiTax 3 OOMEXEHMMH IPOCTOPOBHMH XapaKTEPUCTHKAMHU IOPOJKYE HU3KY
npoOieM, OlHa 3 SIKUX — HAaKONWYeHHs BiaxoxiB. Ha nmanwit MOMeHT He icHye
€KOHOMIYHO Ta TEeXHIYHO NMPUHUHATHUX CIIOCOOIB yTHIII3aIlii KOCMIYHOIO CMITTS,
OCHOBHA yBara NPUIUISETHCS 3aX0/aM KOHTPOJIIO 3a HOTo yTBOPEHHSM, 30KpeMa,
BIABEJCHHIO KOCMIYHMX amapaTiB, $Ki BIANpalIOBaJd CBii 4ac, Ha OpOITH
NIOXOBaHHS, BUKOPUCTAHHA IrajbMyBaHHs 00’ €KTIB IIPH 3ITKHEHHI 3 aTMOCc(heporo Ta
iHmi. BigcyTHicTh e(eKTHMBHMX METOMIB IPOTHO3YBaHHS TPAEKTOPIH pyxy
KOCMIYHOTO CMITTSI CIIPUS€ YTBOPEHHIO Ie OUIBIIOI KUIBKOCTI 00’€KTIiB, SIKi
3a0pyIHIOIOTh KOCMIYHHUH mpocTip. BuHHMKAae HeOOXigHICTb Yy CTBOPEHHI
MaTeMaTUYHUX MOJIEJICH 1 METO/IiB BiJICTe)KEHHS MePEeMIlIeHHS 00’ €KTiB KOCMIYHOTO
CMITTs, aHa/Ii3y IMHAMIYHUX MPOLECIB X B3a€MOIIT 3 IHIIUMU TUTAMU. AKTYaTbHOIO
€ po3poOka e(peKTUBHUX METOAMK yTWii3amii abo 3MIHH TPAEKTOpii 00'€KTiB
KOCMIYHOT'O CMITTS 3 METOIO IXHBOTO BUBEICHHS 3 OpOITH UM O€3M1EUHOr0 3HUIIIEHHS.
JlocniipKeHHs y IbOMY HarpsiMi MaloTh HE JIMIIE HAyKOBY, a M CTpaTeriuHy iHHICTh
s 30epekeHHs cTabuIbHOro (yHKIIOHYBaHHS OpOiTANbHOI 1HOPACTPYKTYPH.
Moneni Ta MmeTonuku, po3pobieHi y po0OoTi, ClipsiMOBaHi Ha BUPIIIEHHs TPOOIeMU
€KOJIOTYHOI Oe3MeKH KOCMIYHOIO MPOCTOpY, fKa € BaKJIUBOKO 3aa4er0 Ul BCIX
KOCMIYHHMX JIepKaB, 30KpeMa, Halloi KpaiHW, L0 CBIIYUTh IMPO aKTYyalbHIiCTh
auceprauii Ctpembosebkoro Bononumupa BacmiboBuya.

HaykoBi pesyabrarm Ta ix HoBM3HA. OTpHMaHI HAyKOBI pe3yibTaTd
PO3B’A3YIOTh aKTyaJbHY HAyKOBO-IIPUKIIAIHY 3a7a4y PO3pOOKH MaTeMaTHYHOIrO Ta
AJI'OPUTMIYHOTO 3a0e3Me4YeHHs KEePOBAHOTO 3BEIEHHS 3 OpOiTH 00’ €KTiB KOCMIYHOIO
cMiITTs B atMocdepi 3emi.

HaykoBa HOBM3Ha OTpUMaHKX pe3yJIbTaTIB:
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1) Bnepuie juif OLIHKK TEIIOBMX HABAaHTAXXEHb HAa 00 €KT, L0 PyXa€ThCs B
armocepi 3emiti, nmoOymoBaHa MOAEIb MAIIMHHOTO HABYaHHsS, fKa J03BOJISE
OLIIHIOBATH BIUIMB TPAEKTOPHUX MAapaMeTpPiB Ha TEIIOBI MOTOKH, 1110 BAHUKAIOThH Ha
aTMoc(epHHUX AUISTHKAaX TPAEKTOPIii;

2) BHepIle 3aIpOoNOHOBAHO 1 OOIPYHTOBAHO TIOPUIHUH MIAXiJI, IO MOEIHYE
MalllMHHE HAaBYaHHS Ta €BOJIIOLIMHI aJITOPUTMHU JUIS OJTHOYACHOTO MPOTHO3YBAHHS
XapaKTePUCTHK TEIUIOBOIO IIOTOKY, ONTHUMI3allil MapaMeTpiB TPAEKTOPil BXOMY
KOCMI4HOTO 00’€KTa B aTMochepy.

IIpakTHYHe 3HAYEHHS TA NPAKTUYHA HIHHICTH OTPUMAHUX Pe3yJIbTATIB.

ITpakTn4He 3HAYEHHS OJEP>KAHUX PE3YbTATIB MOJSTrae y po3poOii METOAUKH
pO3paxyHKy Ta ONTHMI3allii TPAEKTOPid CXO/KEHHS KOCMIYHUX OO0’€KTIB 3
HaBKOJIO3€MHOI OpOiTH 3 ypaxXyBaHHSM TEIUIOBOTO YWHHHUKA. 3alporoHOBaHA
METOJMKa MOXe OyTH BHKOPHUCTaHA ITJ1 Yac IMPOEKTYBAaHHS TEXHOJIOTiH Ta 3aco0iB
MacCOBOTI'0 OYHUIIEHHs OpOITH BiJl KOCMIYHOTO CMITTSI /i1l BHOOPY TaKUX MapaMeTpiB
ioro Bxoay B atmocdepy, ski 3a0e3nedyroTh rapaHTOBaHE 3ropaHHs 00’ekra 0e3
YTBOPEHHS 3aJIMIIKOBUX (DparMeHTIB.

Ouinka 3MicTy, CTYNEHIO 3aBepPLIEHOCTI Ta OOIPYHTOBAHOCTI I0JI0KeHb
AMcepTauil.

VY scmyni 3100yBaueM BH3HAUEHO AKTYyaJIbHICTh TEMH, CHOPMYILOBAHO METY
JIOCIIJDKEHHS Ta 3ajadi, po3B’s3aHHs SKUX 3a0e3rneuye peanizalio MeTH poOoTH,
M0JJaHO HayKOBY HOBH3HY Ta MPAaKTUYHE 3Ha4eHHs pe3ynbTaTiB. HasBHa iHdopmaris
npo nmyOuikaiii Ta anpo0aiio pe3yabTaTiB JOCHTiKEHb.

VY nepwiomy po30ini aBTOpoM OOIPYHTOBAHO HarajbHy MoTpely y MOLIYKY i
po3poOlli HOBHX MiJXOAIB MIOAO BUPIMIEHHS MPOOIEMH KOCMIYHOTO CMITTS Ha
OCHOBI  IHTEerpaiii IOTY)XKHOIO  MareMaTHMYHOro  3a0e3MeyYeHHs, METO/IB
1HTEJIEKTyaJIbHOTO aHaJII3y JJaHUX 1 HalCy4yacHIIIMX KOMIT I0TEpHUX 1HPOpMAIIITHUX
TeXHOJIOT1H. ONMMCcaHoO ICHYIOYl METOAUKH OIIHIOBAHHS TEIJIOBUX HAaBAHTAXCHb HA
KOCMIi4HI 00’€KTH y TIpolieci pyxy B arMocdepi 3emii, 3a1a4i KOCMIYHOT TEMaTHKH,
710 pO3B’sI3aHHS SKHX YCIIIIHO 3aCTOCOBYIOTHCSI METOAM MAIIMHHOTO HaBYAHHS.

CdopmynboBaHO nepesik 3aBAaHb TUCEPTALIUHOTO JTOCITIIKEHHS.

VY opyeomy po3oini chopmyibOBaHa MOCTAHOBKA 334l ONTHUMI3aIlli HarpiBy
KOCMIYHOTO 00’€KkTa. Po3misiHyTo 11 (i3uyHi acnekTu Ta moOy10BaHO MaTeMaTHYHY
MOZI€NIb. 3anmpONOHOBAaHO TiOpUIHY OOUMCIIOBANIBHY CTpPATETiIO0, IO TOETHYE
IIBHJIKY HEHPOMEPEKEBY alpOKCHMAIII0 TEIJIOBOrO MPO(diI0 3 TeHETHYHHM
QJITOPUTMOM JUIs1 NIOOAJIBHOTO MOUTYKY ONITUMAJIbHOTO KyTa BXOJY.

Y mpemvomy po30ini 1e€TaabHO ONUCAHO MPOLEAYPY BiIOOPY Ta reHepyBaHHSI

HalBa)KJIMBIILUX BX1IHUX O3HAK, sIKa Iepe0avae MoBHY BapiaTUBHICTh I0Y4aTKOBUX
YMOB 1 F€OMETPHUYHHX XapaKTEPUCTHUK, JOCTATHIX JUIsl IPOTHO3YBAHHS i ONTHMI3allii
TETJIOBOTO HaBaHTaXeHHsA Ha 00’ekT. [IpoBeneHO OLIHIOBaHHS aepoIMHAMIYHUX
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napameTpiB KOCMIYHUX 00'€KTiB, NpecTaBiIeHuX B HaOopi jaanux. OOrpyHTOBaHO
BHOIp apXITEKTyp MALIMHHOTO HAaBYaHHS Ui TOJAJIBIION0 HOCHIHKEHHS 3
ypaxyBaHHSIM OCOOJMBOCTEH 3aJadl Ta 3 METOK HaWKpamoro 30aaaHCyBaHHS
TOYHOCTI ¥ mBHMakoxii. HaBeneHo pexomenpamii momo mgianasoHiB BuOOpY
rineprnapamMeTpiB 00paHUX apXiTEKTYp HEHPOHHHX MEPEK.

Yemeepmuii _po30in NMPUCBSIYEHO NPAKTHUHIM peasizaiii 3armporoHOBaHOTO
riOpUIHOrO MiIXOAy IIONO ONTHUMI3alii TPAEKTOPIl pyXy KOCMIi4HOro 00’ekra 3
ypaxyBaHHsM  TeruioBoro  mpodumo.  HaBemeHo — pesynsrath  migbopy
rineprapaMeTpiB HEHPOHHMX MepeX 1 HaBYaHHS aJIrOPUTMIB IPOTHO3YBAHHS
TEIUIOBOTO IIOTOKY Ha c¢opMoBaHOMYy HaOOpi HdaHuUX, OOIpyHTOBaHO BHOIp
HaKpaoro Ass HOro iHTerpallii 3 TeHETUIHUM aJITOPUTMOM.

IIpoBeneni oOuMcaIOBaNbHI EKCIEPUMEHTH 1 Balifaiis ixXx pe3yibTariB
JIO3BOJISIFOTH 3pOOMTH BUCHOBOK PO €(PEKTUBHICTH MTOETHAHHS METOIB MAIIMHHOTO
HaBUaHHSA 1 €BOJIIOLIMHOI omTUMi3awii, IATBEPIKYIOTh JAOCTOBIPHICTH 1
OOIPYHTOBaHICTh AHMCEepTaliHHUX gocihimkeHb CrpemOoBcrkoro Bomomumupa
BacuiboBuua.

IToBHOTa BUKJIa/JleHHs1 pe3yJbTaTiB AHcepTalii B HAYKOBHX BH/IAHHSX.
OCHOBHI pe3ynbTaTH J0CHIPKEHb BUKJIAJIEHO B 3 CTaTTAX y (axoBUX BHAHHIX
VYkpainu, oaHE 3 SAKHX I1HJEKCOBAHO Yy HAyKOBO-METpH4YHiN 06a3i Scopus;
IPEACTAaBICHO Ha | MIDXKHApOHOMY KOHTPECl, MaTepialii SKOTO TAaKOXK BKIIIOYEHO JI0
6a3u Scopus.

OCHOBHI TIOJIOXKEHHsI JUCepTalli TMOBHICTIO BHKJIAAEHO B OIMyOJIKOBaHHX
npaiix. BuMoru oo KiabKocTi Ta IKOCTi myOutikamiid BUKOHAHO.

[ToBuMit oOcsar pobGotu cknamae 154 cropinku, 3 skux 139 crTopiHOK —
OCHOBHHH TEKCT, CITICOK BUKOPUCTAHUX JKEpeI 3aiMae 21 cTopinky 1 Hamiuye 195
HaliIMEHYBaHb.

Odopwitennss aucepranii  Ta JOTPUMAHHS BUMOI  aKaJgeMidHOI
podpoyecHocrti. Jluceprauis HampcaHa HAyKOBO IIPaBHJIBHOIO MOBOIO 3
BUKOPUCTAHHSIM Cy4aCHOI TEPMiHOJIOTI.

Tema, 3MicT Ta OTpHUMaHI HAyKOBI pe3yabTaTd poOOTH BiANOBIAAOTH
cnemianbHocTl 113 IlpuknangHa maremaruka B ranysi 3HaHb 11 Maremaruka Tta
CTaTHUCTHKA.

AHaui3 HayKOBUX Ipallb, 10 OIyOIiKOBaHI aBTOPOM, 3MICTy AMCEPTALiiHOI
poOOTH H03BOJSIE CTBEPIPKYyBaTH, LI0 yCi HAyKOBI Ta IPAKTUYHI pe3yIbTaTh
OTpuMaHi 3100yBaueM ocoOucto. B aucepraitiiHiii poOOTi He BUSBIEHO TEKCTOBUX
3all03MY€Hb Ta BUKOPUCTAHHSI HAyKOBUX pE3yJIbTaTiB 0€3 MOCHJIaHb Ha BiJIIOBIIHI
JuKepena.
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BijcyTHiCTh HOpyIIeHb aKaIeMiuHOI H0OPOYECHOCTI MiATBEPIKYE HAABHUI
3BIT IIpO  pe3ynbTaTH IEPeBIpKM Ha aKaJAeMiuyHMH I[Ulariar  Jucepranii
CrpemboBcrkoro Bonoaumupa BacunboBuya.

€ nexijbKa 3ayBaKeHb:

1. JIng Kpaloro CHpHHHATTS MaTeMaTHYHOI MOCTAHOBKH 3ajadi (2.1) —
(2.3) mouinbHo Gyno 6 3anmcaru ii y Takuii croci6: 3HaiHTH Takwmii KyT 0, mo

Q (5) = er?[%"é] fOT q(H(t),V(t),Ry,; 8)dt 3a ymos... IIpu upomy citij, mo-nepiie,

3a3HAYMTH 3aJEXKHICTh (Xxoua O ¢opMmanbHO) NMpaBOi YAaCTUHH PIBHOCTI BiJ
napaMmerpa 6; mo-apyre, HaBecTH (GOpPMYNIH, SIKi ONMUCYIOTh AUHAMIKY 3MiH
bynkuiit H(t) ta V(t), sxuo taki €, abo BKaszaTu mpo iX BiJHOBJIEHHS 3a
CTaTUCTUYHUMH JaHUMU; IO-TpeTe, HaBecTH ¢opmyny (1.3), He Biacuiaroun
yyTaya 70 IMOIEepPeaHbOro po3auty. Brepiue 3anexxHICTh TEIIoBoro mpodiito q
BiJ mapameTpa 6 BigoOpakeHo nuie Ha cTop. 57.

2. Takoxx He 3posymino, yomy B 3amadi (2.8), (2.9) y Bupasi (2.8)
napamerpoMm ¢yHkuii Q* € Bexrop x = [0, V,, Hy], a B cucremi oomexens (2.9)
3a3Ha4yeHa 11 3aJIe)KHICTh JIUIIE Bl 6.

3. Ha wmiit momsa, po3ain 3 A€o NEepeHAaCHYeHWH BIJIOMOCTSMHU BiJ
PO3pOOHHUKIB MPO KOMITOHEHTH, TEXHIYHI XapaKTEPUCTUKH W OOYHMCIIIOBAJIbHI
0co0IMBOCTI OOpaHMX apXIiTEKTyp HEHMPOHHHX MEpeXK, IO BiIBEpTae yBary
YyyTaya BiJl BUKJIaJAy OCHOBHOIO Marepiairy poOoTH.

4. Meta pobotu, cpopmynboBaHa y Betymi, 1 MeTa, 3a3HaueHa K BUKOHaHA
y BucHoBKax, emio BiApi3HAIOTHCS, @ CaMe: «IHTETrPOBaHy METOIMUKY», MOXKIIMBO
BHIIAJIKOBO, 3aMIHEHO «METOJIOJIOTIE0». X04a Il JiBa IOHATTS TICHO OB’ s3aHI
MDK CO0OIO0, BOHM CYTTEBO PI3HATHCS MIMPOTOIO JAOCHIDKEHb 1 MPAaKTUYHOI
nisIbHOCTI. BBaxkaro, mo merta y BceTymi KopekTHile BiOIoOBiZae 3MicTy
AucepTanuii.

5. Cnucok niTepaTypHHUX JUKEpes OAaHO He B €IMHOMY CTHJII. Y TIOCHJIaHHI
Ha MoHorpadiro [9] BiacyTHi nBa nepmux apropa: ['onydex O.B., [peyc A.1O.,
€menp B.B., ITamkoB A.B. CuctemMu BiBOAY KOCMIUHHUX OO0’ €KTIB 3 HU3BKUX
HaBKOJIO3eMHUX opOiT: MmoHorpadis. Auinpo: Jlipa, 2019. 218 c.

HasenieHi 3ayBaykeHHs He 3HW)KYIOTh BUCOKUH HAyKOBUH PiBEHb Ta MPAKTHIHY
L[IHHICTh AMCEpTaLiiHOi pOOOTH, CYyTTEBO HE BIUIMBAIOTH HA ii 3arajibHy MO3UTHBHY
OIIIHKY.

BucHOBOK npo BiANOBiAHicTH AMcepTanii BUMoOram, siki npex’ siBJsiioThCs
J10 HAYKOBOIo cTyneHsi JAoKTopa (inocodii. /ucepramiss CrpemOOBCHKOTO
Bononumupa BacuiboBuua «Ontumisariisi TPaeKToOpiit pyXy KOCMIUYHHMX 00’€KTIB B
armocdepi 3emiti 3a TETUIOBUM YHHHUKOMY € 3aBEPIICHOI0 HAYKOBO-0CIiIHUIILKOIO
po0oTOI0, fiKa MICTHTh HOBI HayKOBO OOIPYHTOBaHi pe3yiabTaTu. Y JucepTalliiiHiii
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po0OTI BHMpIIIEHO aKTyallbHE HayKOBO-NIPHKIIAJHE 3aBIaHHS PO3POOKH HayKOBO-
AHAJITUYHOTO Ta METOIMYHOTO 3a0e3MeYeHH s ISl iHKEHEPHOIO MPOEKTYBAHHS Ta
CLEHApHOT OL[IHKK 0€3MEYHOr0 3HUILEHHS CMITTS Y KOCMIYHOMY IIPOCTOPI.

Tema 1 3mict pobotu BixnoBigaroTh cremianbHocTi 113 TlpukinagHa
MareMaTHKa, a HayKOBI Ta MPAKTUYHI pe3yJabTaTH, OTPUMaHI B AMCEPTaIliitHiii po6oTi
€ 3Ha4YyLIMMHU JUls randysi 3Hanb 11 Maremaruka Ta CTaTHCTHKA.

Beaxaro, mo naucepramis Crpem6oBchkoro Bosomumupa Bacuisosuua
Bianosigae BumoraMm «Ilopsiaky npucymkeHHs crymeHs aokropa ¢imocodii Ta
CKacCyBaHHs pILIEHHs pa30BOi CIIeniali30BaHOT BYCHOI paid 3aKjajy BHUIIOI OCBITH,
HAyKOBOI ~ YCTaHOBM IIpO MPHUCYMIKEHHS CTyneHs JokTopa (dimocodiin,
3aTBEP/KEHOro nocraHoBoro Kabinery MinicTpiB Ykpainu Big 12 ciuas 2022p.
Ned4 ta Bumoram nakazy MOH VYipainu Ne40 Bix 12.01.2017p. «I1po 3aTBepmkeHHs
BUMOI' 10 OQOpMIIEHHs Auceprauii», a 3100yBa4y, CtpemOoBChKkuii Bomomumup
BacunboBuy, 3aciayroBye NpUCBOEHHS HAyKOBOTO CTyIMeHs JOoKTopa ¢inocodii 3a
cnenianbHicTiO 113 TpukinaaHa MaTeMaTHKa.

Odiuiitauii ONIOHEHT —

JIOKTOpP TEXHIYHUX HayK, JIOIICHT,
npodecop kadeapu CUCTEMHOTO
aHaJIi3y Ta ynpasiiHHs HanioHanbHOro
TEXHIYHOTO YHIBEPCUTETY :
«/IHIMpOBCHKA MOJIITEXHIKa» | Jlapuca KOPSAILKIHA
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